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Honorable  Michael  S.  Dukakis 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  Dukakis: 

I  am  forwarding  to  you  a  copy  of  the  Leesville  Pond  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is 
included  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner,  J.P.  Realty  Company,  3  Hickory  Lane,  Auburn, 
Massachusetts  01501. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  re¬ 
quest,  by  this  office  under  the  Freedom  of  Information  Act.  In  the  case 
of  this  report  the  release  date  will  be  thirty  days  from  the  date  of 
this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 
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As  stated 


Sincerely  yours. 


)lonel.  Corps  of  Engineers 
Lvision  Engineer 
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LEESVILLE  POND  DAM 
MA  00141 


BLACKSTONE  RIVER  BASIN 
WORCESTER,  MASSACHUSETTS 


NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No.:  MA00141 
Name  of  Dam:  Leesville  Pond 
Town:  Worcester 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Kettle  Brook  -  Tributary  of  Blackstone  River 

Date  of  Inspection:  July  24,  1978 


Leesville  Pond  Dam  is  an  earthfill  dam  with  a 
stone  masonry  spillway  section.  The  dam  was  original¬ 
ly  constructed  in  about  1830  and  has  undergone  recon¬ 
struction  and  numerous  modifications.  The  dam  is  about 
220  feet  long,  15  feet  high  with  an  83.6-foot-long 
spillway.  The  earth  embankment  has  a  wood  plank 
core  wall.  The  outlet  controls  consists  of  two  in¬ 
operable  wooden  slide  gates.  There  are  no  flashboards 
on  the  spillway. 

Due  to  its  age,  Leesville  Pond  Dam  was  neither 
designed  nor  constructed  by  current  approved,  state-of- 
the-art  procedures.  Based  upon  the  visual  inspection  at 
the  site  and  a  review  of  the  engineering  data  available, 
there  are  areas  of  concern  which  must  be  corrected  to 
assure  the  continued  performance  of  this  dam.  Gen¬ 
erally,  the  dam  Is  considered  to  be  in  fair  condition. 
However,  there  are  several  visible  signs  of  distress 
which  may  indicate  a  potential  hazard  at  this  site. 

These  are  as  follows:  seepage  at  the  north  spillway 
abutment,  slumping  and  erosion  on  the  upstream  face  of 
the  dam,  inoperable  slide  gates,  leakage  around  the 
slide  gates,  erosion  of  the  earthfill  abutment  slopes, 
minor  spalling  and  cracking  of  the  concrete  in  the  dis¬ 
charge  channel  walls,  trees  and  brush  on  the  dam,  and 
accumulation  of  debris  in  the  spillway  channel. 


There  is  limited  residential  property  immediate¬ 
ly  downstream  of  Leesville  Pond  Dam.  For  this  reason, 
the  dam  has  been  classified  in  the  "significant"  hazard 
category,  however,  a  failure  of  the  dam  could  affect 
Curtis  Pond  Dam  and  in  turn  jeopardize  the  Webster 
Square  area  of  Worcester. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  without  flashboards  can  discharge  a  flow  of 
1  594  cubic  feet  per  second  (cfs)  at  Elevation  (El) 

4o8.3  which  is  the  low  area  along  the  top  of  the  dam. 

An  outflow  test  flood  of  8,600  cfs  would  overtop  the 
north  abutment  of  the  spillway,  which  is  the  lowest 
point  on  the  main  dam,  by  about  5.3  feet.  The  remainder 
of  the  dam  would  be  overtopped  by  about  3  feet.  The 
spillway  can  discharge  only  19  percent  of  the  test  flood 
and  is  therefore  inadequate. 

In  the  event  the  dam  fails,  a  hazard  does  exist 
for  the  downstream  inhabitants  due  to  the  effect  upon 
Curtis  Pond.  Because  of  this  potential  hazard  and  the 
lack  of  available  design  and  construction  data,  it  is 
recommended  that  the  Owner  employ  a  qualified  consultant 
to  investigate  the  seepage  and  stability  of  the  dam.  In 
addition,  the  Owner  should  repair  the  slumping  of  the 
upstream  face  and  replace  the  riprap.  Also,  it  Is 
recommended  that  the  Owner  remove  the  brush  and  trees  on 
the  dam,  clear  all  debris  from  the  spillway,  and  repair 
the  outlet  structure. 


The  recommendations  and  remedial  measures 
described  in  Section  7  should  be  implemented  by  the 
Owner  within  a  period  of  1  year  after  receipt  of  this 
Phase  I  Inspection  Report.  An  alternative  to  these 
recommendations  would  be  draining  the  re>ervpir  anj 
breaching  or  removing  the  dam.,.. 
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Massachusetts  Registration 
No.  19703 


This  Phase  1  Inspection  Report  on  Leesville  Pond  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 


FRED  J.  IflVpNS,  Jr.,  Member 
Chief,  DeVfgn  Branch 
Engineering  Division 


SAUL  COOPER,  Member  f 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  2031^.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detail  in¬ 
vestigation,  and  analyses  involving  topographic  map¬ 
ping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  ob¬ 
servations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  Inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  inter¬ 
nal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  Incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  In  the  future. 

Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accord¬ 
ance  with  the  established  Guidelines,  the  Spillway  Test 
flood  Is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spill¬ 
way  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam.  Its  general 
condition  and  the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION 
PROGRAM 


PHASE  I  INSPECTION  REPORT 

LEESVILLE  POND 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8, 

1972,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  Initiate  a 
national  program  of  dam  Inspection  throughout 
the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region. 
Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Authorization  and  notice  to  proceed  was  issued 
to  Metcalf  &  Eddy,  Inc.  under  a  letter  of  May 
3,  1978,  from  Ralph  T.  Garver,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  33-78-C-0306 
has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b .  Purposes 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  In  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  Ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  Na¬ 
tional  Inventory  of  Dams. 
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Description  of  Project 

a.  Location.  The  dam  is  located  in  the  City  of 
Worcester,  Worcester  County,  Massachusetts,  on 
Kettle  Brook,  a  tributary  of  the  Blackstone 
River.  Approximately  60  percent  of  Leesville 
Pond  is  in  the  Town  of  Auburn.  (see  Location 
Map,  and  Watershed  Plan,  Figure  D-l). 

b.  Description  of  Dam  and  Appurtenances.  Lees¬ 
ville  Pond  Dam  is  an  earthfill  structure  ap¬ 
proximately  220-feet  long  and  a  maximum  of  15 
feet  high  (see  Appendix  B,  Figures  B-l,  B-2, 
B-3  and  B-4).  The  dam  is  comprised  of  a  north 
and  south  earth  embankment  section  on  either 
side  of  a  concrete  and  stone  masonry  spillway. 
The  northern  section,  which  is  separated  from 
the  spillway  by  a  gated  concrete  outlet  chan¬ 
nel,  is  approximately  60-feet  long  and  12-feet 
wide  at  the  crest.  The  crest  consists  of  a 
2-feet  wide  and  1-foot  high  concrete  cap  wall 
adjacent  to  a  10-foot  wide  concrete  apron. 

At  the  south  embankment  of  the  dam  section 
the  capwall  is  52  feet  long,  and  the  concrete 
apron  about  27  feet  long.  South  of  the 
concrete  apron  the  crest  of  the  dam  is  earth 
and  covered  with  vegetation.  A  detailed 
plan  of  the  dam  is  shown  in  Figure  B-4, 
Appendix  B. 

The  maximum  elevation  of  the  concrete  capwall 
is  490.5.  The  concrete  apron  is  at  El  489.7. 
The  upstream  and  downstream  slopes  of  the  dam 
vary  from  1:1  to  3:1.  The  riprap  on  the  south 
embankment  has  deteriorated  on  the  upstream 
slope.  A  2-foot-high  vertical  stone  wall 
is  located  near  the  top  of  the  downstream 
slope.  The  slopes  of  the  north  embankment 
are  entirely  overgrown  by  trees  and  vegeta¬ 
tion. 

The  spillway  is  a  flat,  broad-crested  weir 
constructed  of  dry-stone  masonry  and  capped 
with  concrete.  The  crest  is  83.6  feet  wide 
and  at  El  485.  The  south  sidewall  of  the  weir 
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is  concrete,  about  20  feet  long  and  1  foot 
thick.  The  north  wall,  which  separates  the 
spillway  from  the  outlet  channel,  is  a 
concrete-faced  stone  buttress  25  feet  long 
and  about  10-feet  wide.  Discharge  is  over 
the  weir,  down  a  cascade,  and  into  a  stream 
bed.  As  shown  in  the  photograph  in  Appendix 
C,  the  downstream  spillway  section  is  com¬ 
prised  of  a  stepped  stone  section  55  feet 
wide,  and  a  smooth-sloped  concrete  section 
29  feet  wide.  A  4-foot  diameter  circular 
opening,  possibly  an  abandoned  outlet  conduit, 
was  noted  through  the  sloped  concrete  sec¬ 
tion.  The  opening  was  probed  and  found  to 
extend  17.5  feet  back  into  the  spillway.  An 
intake  to  this  conduit  was  not  visible  in  the 
pond.  Figure  B-3  of  Appendix  B  shows  a 
"waste  pipe"  at  this  location. 

There  is  a  concrete  intake  structure  located 
north  of  the  spillway  (see  Figure  B-3  for  de¬ 
tails).  The  flared  approach  channel  is  11 
feet  wide  at  the  gates  with  1.3-feet  thick 
concrete  training  walls  that  slope  into  the 
pond.  The  bed  of  the  channel  is  at  El  478.4. 
The  intake  structure,  as  shown  on  the  1936 
drawing  (Figure  B-4),  has  two  5-foot  square 
wooden  slide  gates  separated  by  a  1-foot  thick 
wall  of  concrete  and  covered  by  a  concrete 
slab.  Two  rack  and  pinion  mechanisms  are 
on  the  upper  slab  but  are  not  operable.  The 
invert  of  the  slide  gates  in  the  outlet  chan¬ 
nel  is  at  El  476.9.  The  outlet  channel  is  also 
11  feet  wide  with  concrete  sidewalls  and  is 
cut  in  half  by  a  1-foot-thick  sloping  concrete 
wall  that  extends  for  10  feet.  The  stone  and 
concrete  buttress  on  the  south  side  of  the 
outlet  channel  has  a  downstream  slope  of  ap¬ 
proximately  2:1.  Access  to  the  slide  gate 
mechanism  is  by  a  footpath  north  of  the  crest 
of  the  dam  along  the  shore. 

Size  Classification.  Leesville  Pond  Dam  is 
classified  in  the  ''small"  category  since  it 
has  a  maximum  height  of  15  feet  and  a  maximum 
storage  capacity  of  415  acre-feet. 
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Hazard  Classification.  Leesville  Pond  is 


approximately  2,000  feet  upstream  of  Curtis 
Pond.  The  area  between  the  two  ponds  is  mostly 
cemetery  property  and  parkland.  In  the  event 
of  failure  of  the  dam  at  Leesville  Pond,  the 
effect  on  lives  and  property  immediately  down¬ 
stream  of  the  dam  would  be  small.  Accordingly, 
Leesville  Pond  Dam  has  been  placed  in  the 
"significant”  hazard  category.  However,  the 
resulting  flood  wave  could  raise  the  level  of 
Curtis  Pond  and  could  cause  failure  of  the 
Curtis  Pond  Dam.  Webster  Square  is  immediately 
downstream  from  Curtis  Pond.  This  is  a  highly 
urbanized  area  which  could  experience  extensive 
property  damage,  and  many  casualties. 

e.  Ownership.  The  dam  was  recently  acquired  by 
the  J.  P.  Realty  Company,  3  Hickory  Lane, 
Auburn,  Massachusetts.  Mr.  Alex  Pappas 
(617-832-3718)  granted  permission  to  enter  the 
property  and  inspect  the  dam. 

f.  Operator.  There  are  no  known  operators  of  the 
dam.  The  wooden  slide  gates  appear  to  be 
inoperable  due  to  rotted  timber  gate  stems  and 
missing  parts  on  the  gate  mechanism. 

g.  Purpose  of  the  Dam.  The  dam  was  most  recently 
used  as  a  storage  pond  for  fire  protection  by 
the  Worcester  Rendering  Company,  a  subsidiary 
of  Consolidated  Rendering  Co.,  18  Southbridge 
Street,  Auburn,  Massachusetts.  Water  was 
pumped  to  a  water  tower  on  the  Rendering 
Company  property  where  it  was  stored  for 
emergency  use.  The  Rendering  Company  has  since 
closed,  and  the  pond  is  now  principally  used 
for  recreation. 

h.  Design  and  Construction  History.  A  timber  dam 
was  originally  built  on  Kettle  Brook  some¬ 
time  prior  to  1830.  The  dam  and  spillway  have 
been  entirely  rebuilt  since  then.  Beginning  in 
1928,  construction  reports  by  Worcester  County 
inspectors  describe  the  general  condition  and 
repairs  needed  at  the  dam. 
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Portions  of  the  present  spillway  existed  prior 
to  1928.  Several  modifications  have  been  made 
to  the  dam  since  then.  In  1928,  the  Worcester 
County  Engineer’s  office  ordered  repairs,  in- 
cludi..0  reducing  the  height  of  the  flashboards 
and  reconstructing  the  timber  walkway  over  the 
spillway.  In  addition  the  County  recommended 
that  concrete  be  placed  on  the  south  end  of  the 
stepped  cascade  to  prevent  collapse  of  the 
stonework. 

The  sloping  concrete  apron  for  the  spillway 
was  added  sometime  prior  to  1931. 

In  1936  plans  were  submitted  to  the  Worcester 
County  Engineer's  office  by  Consolidated 
Rendering  Company  for  the  proposed  installa¬ 
tion  of  the  waste  gates  (slide  gates)  at  the 
north  end  of  the  spillway  (see  Figure  B-3, 
Appendix  B).  The  plan  also  shows  the  former 
timber  crest  of  the  weir,  the  flashboards, 
and  the  location  of  the  waste  pipe. 

In  1937  the  County  noted  seepage  through  the 
top  of  the  concrete  apron  along  the  waste  pipe 
and  recommended  the  addition  of  a  concrete 
core  wall  upstream  of  the  wooden  sheeting. 

The  core  wall  was  to  extend  into  the  south 
abutment  and  tie  into  the  new  gate  structure 
on  the  north.  It  was  recommended  that  the 
wooden  weir  be  replaced  with  concrete  and  the 
waste  pipe  plugged.  Also,  the  stone  walls  on 
the  abutments  should  be  raised  2  to  3  feet 
and  an  automatic  tripping  device  installed  on 
the  flashboard  pins. 

The  County  records  indicate  that  not  all  the 
aforementioned  recommendations  were  imple¬ 
mented.  Nevertheless,  the  dam  was  not 
severely  damaged  during  the  1938  floods. 

Alterations  at  the  north  abutment  of  the  dam 
by  the  R.  H.  White  Construction  Company  were 
in  progress  in  195^.  The  end  product  was  to 
consist  of  building  up  the  concrete  walls  of 
the  sluiceway  and  adding  a  new  25-foot  long 
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core  wall  constructed  of  3-inch  wood  sheeting 
in  a  concrete  footing,  backfilled  with  an  im¬ 
pervious  clay  core,  and  capped  with  concrete. 

The  wall  was  under  construction  when  the  1955 
floods  overtopped  the  dam  by  about  a  foot  and 
washed  out  both  abutments.  Modifications 
after  the  flood,  as  shown  in  Figure  B-4, 
consisted  of  extending  the  core  wall  into 
each  abutment  to  prevent  future  washouts.  Also 
at  this  time  the  present  concrete  apron  was 
added  to  the  crest  and  extended  upstream  at 
the  approach  channel.  New  riprap  was  placed 
on  the  upstream  slope  of  each  abutment. 

In  1958  the  inspection  report  noted  flooding 
in  the  abutting  property  and  the  flashboards 
were  ordered  lowered  or  removed.  By  1969  the 
condition  of  the  dam  was  rated  as  poor,  be¬ 
cause  of  leaks  through  the  spillway,  and  rot¬ 
ting  wood  on  the  gates.  A  1973  inspection 
report  by  the  Massachusetts  Department  of 
Public  Works  (see  Appendix  B)  calls  for 
removal  of  trees  and  brush  from  the  embank¬ 
ment  and  restoration  of  the  downstream  slope 
of  the  south  (left)  abutment. 

i.  Normal  Operational  Procedure.  There  are  no 
known  operating  procedures  at  this  dam.  The 
wooden  sections  of  the  rack  and  pinion  mechanism 
have  rotted  away,  leaving  the  gates  inoperable. 

The  main  spillway  is  ungated  and  flows  are  un¬ 
restricted.  The  former  "waste  pipe"  on  the 
spillway  is  apparently  plugged. 

1. 3  Pertinent  Data 

a.  Drainage  Area.  Leesville  Pond  has  a  drainage 
area  of  approximately  20,5^0  acres  (32.1  square 
miles),  with  a  large  number  of  swamps  and 
ponds.  (see  Figure  D-l  in  Appendix  D  for  the 
relative  location  of  the  pond  in  the  watershed). 
Kettle  Brook  drains  from  the  north  and  west 
and  includes  five  major  reservoirs  for  public 
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water  supply.  The  brook  flows  through  rural, 
sparsely  developed  woodland  until  it  reaches 
the  municipal  airport  and  the  Worcester  City 
limits,  where  there  is  more  residential 
development.  Dark  Brook  drains  from  Dark  Brook 
Reservoir  in  the  south  to  Stoneville  Pond  where 
it  joins  Kettle  Brook.  This  area  is  also 
moderately  developed.  A  third  stream,  Ramshorn 
Brook,  flows  through  gently  rolling,  very 
sparsely  developed  woodland,  north  to  Pond- 
ville  Pond  and  downtown  Auburn,  and  finally  to 
Kettle  Brook. 

Prior  to  1959,  high  water  in  the  watershed 
would  cause  flooding  in  downtown  Worcester  in 
the  area  of  Webster  Square.  In  1959,  the  U.  S. 
Army  Corps  of  Engineers  completed  a  major 
diversion  structure  about  one  mile  upstream  of 
the  dam  on  a  southern  extension  of  the  pond 
(see  Location  Map).  The  structure,  called  the 
Worcester  Diversion,  consists  of  an  earth 
control  dam  with  the  crest  at  El  498  and  a 
concrete  ogee  spillway  section  with  the  top  at 
El  492.  Major  stream  flows  as  high  as  to  6,000 
cfs  are  diverted  by  the  spillway  to  a  tunnel 
and  a  series  of  canals  that  flow  east  and 
eventually  discharge  into  the  Blackstone  River, 
about  3,500  feet  south  of  the  Worcester  City 
limits.  The  intake  of  the  diversion  tunnel  is 
at  El  487.  Two  slide  gates  on  the  spillway 
section  discharge  normal  flows.  At  the  time  of 
the  inspection  one  gate  was  partly  opened. 
During  peak  storm  periods,  however,  the  gates 
are  closed  and  all  the  water  is  diverted  to  the 
tunnel.  Detailed  information  on  the  Worcester 
Diversion  is  provided  in  U.S.  Army  Corps  of 
Engineers,  Design  Memorandum  No.  1,  Hydrologic 
Analysis,  August  1956. 

b.  Discharge  at  the  Dam  Site.  Norm~l  discharge  at 
the  dam  is  over  the  ^3. 6-foot-wide  spillway, 
down  the  stepped  and  sloped  sections  of  the 
cascade,  and  into  the  stream  channel  which  is 
approximately  100  feet  wide.  The  channel 
narrows  to  about  56  feet  at  the  Webster  Street 
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Bridge.  The  stream  bed  which  is  naturally 
lined  with  gravel  and  cobbles,  is  at  El  it 75  and 
slopes  to  El  472  about  150  feet  downstream. 
Water  passes  under  the  Webster  Street  Bridge 
through  an  opening  which  is  40  feet  wide  and  10 
feet  high  from  the  streambed  to  the  bottom  of 
the  lowest  H  beam  on  the  bridge  (see  Figure 
B-2,  Appendix  B). 

Downstream  of  the  bridge  is  a  USGS  gaging  sta¬ 
tion.  Past  this  the  stream  flows  over  a  small 
(about  3  feet  high)  concrete  control  dam  built 
across  the  channel.  This  section  of  the  stream 
channel  is  bounded  by  a  stone  wall  on  the  north 
side  and  a  concrete  wall  on  the  south.  From 
there  the  water  flows  in  a  stream  to  Curtis 
Ponds . 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  an  estimated  1,594  cfs  at  El 
488.3,  which  is  the  elevation  of  the  north 
abutment  of  the  spillway  and  the  lowest  point 
on  the  crest  of  the  dam.  An  outflow  test  flood 
of  8,600  cfs  (one-half  the  probable  maximum 
flood  minus  the  flow  through  the  Worcester 
Diversion)  will  overtop  the  dam  by  a  maximum  of 
5.3  feet.  Records  at  the  Worcester  County 
Engineer’s  office  state  that  the  dam  was 
overtopped  by  about  1  foot  in  1955. 

Controlled  discharge  was  formerly  through  the 
slide  gates.  These  are  now  closed  and  no 
longer  operable. 

Elevation  (feet  above  Mean  Sea  Level  [MSL] ) .  A 
benchmark  at  El  485.0  at  the  spillway  crest  was 
estimated  from  a  U.S.G.S.  topographic  map. 

(1)  Top  dam:  488.3  to  490.5 

(2)  Test  flood  pool:  493.6 

(3)  Design  surcharge  (original  design): 

Unknown 


(4)  Full  flood  control  pool:  Not  Applicable 
(N/A) 


(5)  Recreation  pool:  485.0 

(6)  Spillway  crest  (ungated):  485.0 

(7)  Upstream  portal  invert  diversion  tunnel 
(Worcester  Diversion):  487.0  (upstream 
diversion  spillway  crest  elevation:  492) 

(8)  Stream  bed  at  centerline  of  dam:  475.1 

(9)  Maximum  tailwater:  475.9 


d. 


Reservoir 

(1)  Length  of  maximum  pool:  6,800  feet 

(2)  Length  of  recreation  pool:  6,800  feet 

(3)  Length  of  flood  control  pool:  N/A 


Storage  (acre-feet) 


(1)  Test  flood  surcharge:  430  at  El  493.6 

(2)  Top  of  dam:  415 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  250  (Approximate) 

(5)  Spillway  crest:  250 
f .  Reservoir  Surface  (acres) 

*(1)  Top  dam:  50 

*(2)  Test  flood  pool:  50 

(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  50 

(5)  Spillway  crest:  50 


'Based  on  the  assumption  that  the  surface  area  will  not 


significantly  increase  with  changes  in  pond  elevation 
from  485  to  488.3. 
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.  Dam 

(1)  Type:  Earthfill 

(2)  Length:  220  feet 

(3)  Height:  15  feet 

(4)  Top  width:  11  feet 

(5)  Side  slopes:  1:1  to  3:1 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  3-inch  wood  plank 
cutoff,  backfilled  with  clay  on  upstream 
and  downstream  sides 

(8)  Cutoff:  Unknown 

(9)  Grout  curtain:  Unknown 


Spillway 

(1) 

Type:  Broad  crest 

(2) 

Length  of  weir:  83.6  feet 

(3) 

Crest  elevation:  485.0  MSL 
mark) 

(assumed 

bench 

(4) 

Gates:  None 

(5) 

Upstream  Channel:  None 

(6) 

Downstream  Channel:  Stone 
foot  wide  stream  bed 

cascade  to 

50- 

(7) 

General:  Downstream  bridge 

damj  40  feet  wide,  10-foot 
for  water 

150  feet  from 
high  passage 

J .  Regulating  Outlets.  The  only  regulating 

outlets  are  the  two  5-  by  5-foot  wooden  slide 
gates  at  the  intake  structure.  The  rack  and 
pinion  mechanisms  for  opening  the  gates  have 
deteriorated  beyond  use,  and  the  outlet  chan¬ 
nel,  which  runs  parallel  to  the  spillway  cas¬ 
cade,  is  clogged  with  debris. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  The  only  plans,  specifications,  or  com¬ 
putations  available  from  the  Owner  or  State  or 
County  offices  relative  to  the  design,  construc¬ 
tion,  or  repair  of  this  dam  are  as  follows:  a 
1936  Plan  of  Waste  Gate  Works  across  Leesville 
Pond,  and  a  1955  Plan  of  Reconstruction  of  Dam  on 
Leesville  Pond  which  shows  details  of  the  core 
wall  and  concrete  apron.  Copies  are  included  in 
Appendix  B.  Supplementary  information  for  the 
hydraulic-hydrologic  evaluation  for  the  dam  was 
provided  in  U.  S.  Army  Corps  of  Engineers  "Design 
Memorandum  No.  1",  dated  August  1956,  for  the 
Worcester  Diversion.  Three  plans  for  this  tunnel 
and  the  control  dam  were  provided  by  the  Corps, 
but  were  not  included  in  this  report.  The  only 
other  data  available  for  this  evaluation  were 
visual  observations  during  inspection,  review  of 
previous  inspection  reports,  and  conversations 
with  the  Owner  and  with  personnel  from  the  State 
and  County  agencies. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of  Public 
Works,  Messrs.  Willis  Regan  and  Raymond  Rochford, 
and  of  the  Massachusetts  Department  of  Environ¬ 
mental  Quality  Engineering,  Division  of  Waterways, 
Messrs.  John  J.  Hannon  and  Joseph  Iagallo. 

Also,  we  acknowledge  the  cooperation  and  assistance 
of  personnel  from  the  Worcester  County  Engineer’s 
Office:  Messrs.  John  O’Toole,  Joseph  Brazauskas, 
and  Mr.  Wallace  Lindquist  -  recently  retired  from 
county  service. 

In  addition,  we  thank  Mr.  Alex  Pappas  of  the  J.P. 
Realty  Co.,  owners  of  the  dam,  who  allowed  us  to 
Inspect  the  dam  and  provided  us  with  informa¬ 
tion  on  the  history  of  the  pond. 
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2.2  Construction  Records.  The  only  construction 
records  are  those  listed  in  Section  2.1  and  in¬ 
cluded  in  Appendix  B.  There  are  no  as-built  draw¬ 
ings  for  the  dam. 

2.3  Operation  Records.  No  operation  records  are 
available,  and  there  is  no  daily  record  kept  of 
pool  elevation  or  rainfall  at  the  dam  site.  A  USGS 
gaging  station  is  located  about  200  feet  downstream 
from  the  dam,  however. 

2.4  Evaluation 

a.  Availability.  There  is  limited  engineering 
data  available  due  to  the  age  of  the  dam. 

b.  Adequacy .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  perform¬ 
ance  history  and  sound  engineering  judgment. 

c.  Validity.  Comparison  of  available  drawings 
with  the  field  survey  conducted  during  the 
Phase  I  inspection  indicates  that  the  informa¬ 
tion  is  valid. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General.  The  Phase  I  Inspection  of  the  dam  at 
Leesville  Pond  was  performed  on  July  24,  1978. 

A  copy  of  the  Inspection  check  list  Is  included 
in  Appendix  A.  Periodic  inspections  of  this 
dam  have  been  made  by  others  since  1925.  A 
partial  listing  of  these  inspections  is  in 
Appendix  B.  An  inspection  was  made  in  1973  by 
personnel  from  the  Massachusetts  Department  of 
Public  Works  and  a  copy  of  their  report  is  in¬ 
cluded  in  Appendix  B  also. 

b.  Dam.  Leesville  Pond  Dam  is  an  earthfill  dam 
with  a  wood  plank  core  wall  and  a  reinforced 
concrete  capwall  and  apron.  In  general,  the 
concrete  is  in  good  condition  although  there  is 
slight  spalling  of  the  concrete  at  the  joints 
in  the  capwall.  The  concrete  apron  and  capwall 
tie  into  natural  ground  at  the  abutments.  The 
abutment  area  is  eroded  on  both  the  upstream 
and  downstream  slopes.  On  the  upstream  slope 
of  the  south  embankment  area,  there  is  some 
random  riprap  protecting  the  face,  however, 
slight  slumping  of  the  soil  is  visible.  At  the 
northern  upstream  face,  a  few  riprap  stones  are 
visible.  The  upstream  and  downstream  slopes  of 
both  embankments  are  overgrown  with  vegetation, 
including  a  number  of  12-  to  18-inch  diameter 
trees  on  the  upstream  face  of  the  south 
embankment . 

c.  Appurtenant  Structures.  The  concrete  and 
stonework  on  the  spillway  are  in  fair  to  good 
condition.  Holes  for  flashboard  pins  are  still 
visible  on  the  weir  and  there  is  minor  spalling 
and  erosion  on  the  training  walls.  The 
concrete  face  south  of  the  stepped  section  is 
in  good  condition.  Seepage  is  evident  at  the 
toe  of  the  north  spillway  abutment  (see  Figure 
B-l).  A  tree  is  growing  at  that  location  and 
the  seepage  appears  to  be  following  the  roots. 
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The  cascade  and  downstream  channel  contain 
minor  amounts  of  debris  especially  at  the  toe 
of  the  concrete-faced  cascade  section. 

The  outlet  structure  is  in  poor  condition.  The 
intake  to  the  gates  is  submerged  and  there  is 
evidence  of  cracking  along  the  joints  on  the 
training  walls  and  erosion  along  the  water 
line.  The  slide  gates  are  presently  inoperable 
and  it  is  not  known  when  they  were  last  used. 
The  rack  and  pinion  mechanisms  above  the  gates 
are  rusted,  and  the  wooden  parts  have  rotted 
away.  There  is  leakage  along  the  top  of  both 
wooden  gates.  In  general  the  concrete  outlet 
channel  is  in  fair  condition  with  only  minor 
spalling,  but  the  floor  of  the  channel  is 
cluttered  with  wood  and  trash.  One  large  and 
several  smaller  trees  and  brush  have  overgrown 
the  outlet  channel. 

d.  Reservoir  Area.  The  drainage  area  is  com¬ 
prised  of  both  heavily  populated  urban  and 
sparsely  developed  rural  and  wooded  areas.  The 
Worcester  Diversion  is  located  1-1/4  miles 
upstream  from  the  dam.  Leesville  Pond  has  been 
divided  artificially  by  this  flood  control 
diversion,  a  culvert  under  Sword  Street  in 
Auburn,  and  the  embankment  for  Highway  1-290, 
which  was  added  within  the  last  10  years. 

e.  Downstream  Channel.  The  discharge  from  the 
spillway  flows  for  about  400  feet  down  a  gravel 
and  cobble  streambed  with  concrete  and  stone 
sidewalls.  Below  400  feet  the  natural  stream 
channel  flows  northwest  to  Curtis  Ponds. 

3.2  Evaluation.  The  above  findings  indicate  that  the 
dam  has  several  signs  of  distress  which  require 
attention.  It  is  evident  that  the  dam  is  not 
adequately  maintained  and  that  deterioration  will 
continue  unless  action  is  taken.  Recommended 
measures  to  improve  these  conditions  are  included 
In  Section  7. 
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SECTION  4 


1 


OPERATING  PROCEDURES 


4.1  Procedures .  There  are  no  operating  procedures  at 
Leesville  Pond  Dam. 

4.2  Maintenance  of  Dam.  Records  Indicate  that  no  work 
has  been  done  on  the  dam  in  almost  25  years.  The 
dam  is  inadequately  maintained  and  appears  to  have 
rapidly  deteriorated  in  the  last  10  years.  The 
1973  inspection  report  by  the  Massachusetts 
Department  of  Public  Works  (see  Appendix  B)  calls 
for  restoration  of  the  eroded  downstream  slope  at 
the  westerly  (southwest)  side  of  the  dam,  and 
removal  of  brush  and  trees  from  the  embankment,  but 
makes  no  mention  of  the  existing  leakage  around  the 
outlet,  or  the  faulty  gate  mechanism. 

4.3  Maintenance  of  Operating  Facilities.  The  outlet 
mechanism  is  inoperable.  The  slide  gates  are 
closed  and  cannot  be  opened  with  the  existing 
mechanism. 

4.4  Description  of  Any  Warning  Systems  in  Effect. 

There  are  no  warning  systems  in  effect  at  this  dam. 

4.5  Evaluation.  There  are  no  operational,  maintenance, 
or  warning  systems  in  effect  at  Leesville  Pond  Dam. 
Because  this  dam  is  in  the  "significant"  hazard 
category,  the  situation  should  be  rectified.  A 
program  of  operation  and  maintenance  for  this  dam 
should  be  implemented  as  recommended  in  Section  7. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  The  Probable  Maximum  Flood  (PMF) 
of  31,000  cfs  Is  based  on  a  U.  S.  Army  Corps  of 
Engineers'  Hydrologic  Analysis:  Blackstone 
River  Flood  Control,  Worcester  Diversion,  dated 
August  1956.  By  using  one-half  the  PMF  and 
adjusting  it  for  the  effect  of  the  Worcester 
Diversion,  the  inflow  test  flood  for  Leesville 
Pond  was  calculated  to  be  9,160  cfs.  After 
adjusting  this  inflow  for  surcharge  storage, 
the  maximum  discharge  rate  was  established  as 
8,600  cfs  with  a  water  surface  at  El  493.6, 
which  is  5.3  feet  above  the  north  abutment  of 
the  spillway  (lowest  point  on  the  crest  of  the 
dam) . 

The  spillway  can  discharge  this  rate  with  the 
pond  at  El  485. 9,  which  is  below  the  top  of  the 
dam.  The  existing  spillway  without  flashboards 
can  discharge  a  flow  of  1,594  cfs  at  El  488.3, 
the  elevation  of  the  north  abutment  of  the 
spillway. 

b.  Experience  Data.  Below  is  a  summary  of  the 
highest  floods  recorded  on  Kettle  Brook  at 
Worcester  (1932-1978)  which  was  obtained  from 
the  above-referenced  Corps  of  Engineers  report 
and  from  a  review  of  the  gaging  station  records 
from  1955  to  1978: 

Date  Peak  discharge  (cfs) 

3,970 
2,520 
1,530 
1,340 
1,300 
1,020 


August  19,  1955 
March  18,  1936 
September  12,  1954 
March  12,  1936 
September  21,  1938 
January  10,  1935 


Past  inspection  reports  state  that  the  dam  was 
overtopped  in  the  1955  flood  by  about  1  foot 
(El  491+). 

c.  Visual  Observations.  Discharge  from  Lees- 
ville  Pond  is  over  the  main  spillway  and 
through  two  wooden  gates  located  at  the  right 
abutment  (see  Figure  B-l).  The  gates,  however, 
are  closed  and  are  inoperable  and  therefore  all 
discharge  must  be  over  the  main  spillway. 

The  visual  inspection  on  July  24,  1978,  found 
the  spillway  to  be  in  fair  condition.  There 
are  minor  leaks  between  the  spillway  and  gate 
structure  and  the  concrete  weir  at  the  spill¬ 
way  shows  signs  of  erosion. 

An  inspection  of  the  Worcester  Diversion  on 
July  24,  1978,  found  that  the  dam,  spillway, 
and  tunnel  are  in  excellent  condition.  Flow  in 
Kettle  Brook  was  passing  through  one  of  the 
slide  gates.  The  existing  water  level  was 
about  3  feet  below  the  weir  of  the  overflow 
intake. 

d.  Overtopping  Potential.  Overtopping  of  the  dam 
by  about  3  feet  is  expected  under  an  outflow 
test  flood  of  8,600  cfs.  As  noted  previously, 
however,  the  records  on  overtopping  indicate 
that  the  dam  was  overtopped  in  1955  by  about  1 
foot.  The  peak  discharge  for  the  1955  flood 
was  3,970  cfs. 

Presently,  the  Worcester  Diversion  will  divert 
a  significant  amount  of  any  storm  flow.  For 
example,  for  a  maximum  discharge  of  6,000  cfs 
through  the  diversion  plus  a  spillway  flow  of 
1,594  cfs  at  Leesville  Pond,  the  maximum 
discharge  of  Kettle  Brook  will  be  7,594  cfs 
without  overtopping  Leesville  Pond  Dam. 

Because  this  discharge  is  nearly  twice  the 
maximum  recorded  discharge  at  this  site,  the 
potential  for  overtopping  is  remote. 


17 


In  the  event  of  overtopping,  complete  failure 
of  the  dam  could  occur.  The  resulting  flood 
wave  could  cause  significant  loss  of  life  and 
appreciable  property  damage  if  Curtis  Pond  Dam 
failed. 

The  outflow  discharge  rate  under  failure  con¬ 
ditions  has  been  calculated  as  about  16,000 
cfs.  This  results  in  a  flood  wave  12  feet  high 
1,900  feet  downstream  from  the  dam. 


18 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Leesville  Pond  Dam  is 
mainly  based  on  the  visual  inspection  conducted 
on  July  24,  1978.  As  discussed  in  Section  3, 
Visual  Inspection,  there  were  several  visible 
signs  of  distress. 

It  is  recommended  that  a  more  detailed  investi¬ 
gation  be  initiated  to  evaluate  the  stability 
of  the  dam  and  seepage  at  the  downstream  toe  of 
the  spillway  sidewall. 

b.  Design  and  Construction  Data.  Discussions  with 
the  Owner  and  County,  and  State  personnel 
indicate  that  there  are  two  plans  but  no 
specifications  or  computations  relative  to  the 
design  or  construction  of  this  dam.  Fur¬ 
thermore,  information  on  the  type,  shear 
strength,  and  permeability  of  the  soil  and/or 
rock  materials  of  the  dam  embankment  apparently 
does  not  exist. 

The  reconstruction  of  the  Leesville  Pond  Dam 
embankment,  as  shown  in  Figure  B-3,  shows  a 
proposed  Impervious  core  of  wood  backfilled 
with  blue  clay.  This  is  the  only  data  avail¬ 
able  on  the  materials  comprising  the  dam 
embankment. 

c.  Operating  Records.  There  Is  no  evidence  that 
instrumentation  of  any  type  was  ever  installed 
In  Leesville  Pond  Dam.  The  performance  of  this 
dam  under  prior  loading  can  only  be  inferred 
from  previous  records  and  physical  evidence  at 
the  site. 
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Post-Construction  Changes.  Leesville  Pond  Dam 
has  undergone  at  least  three  major  stages  of 
reconstruction  as  described  in  Section  1.2.h., 
Design  and  Construction  History,  There  are  no 
as-built  drawings  for  the  dam  or  spillway, 
however. 

Seismic  Stability.  The  dam  is  located  in 
Seismic  Zone  No.  2  and  in  accordance  with 
Phase  I  ’’Recommended  Guidelines"  does  not 
warrant  seismic  analyses. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS, 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition  Leesville  Pond  Dam  has  undergone 
several  stages  of  reconstruction.  Due  to  Its 
age,  the  dam  was  neither  designed  nor  con¬ 
structed  according  to  current  approved 
state-of-the-art  procedures.  Based  upon  the 
visual  inspection  at  the  site,  the  lack  of 
complete  engineering  data,  and  the  lack  of 
operational  and  maintenance  information,  there 
are  areas  of  concern  which  must  be  corrected  to 
assure  the  continued  performance  of  the  dam. 
Generally,  the  dam  is  considered  to  be  in  fair 
condition,  although  there  are  several  signs  of 
distress:  inoperable  slide  gates,  leakage 

around  the  slide  gates,  seepage  at  the 
downstream  toe  of  the  north  abutment  of  the 
spillway,  steep  embankment  slopes  near  the 
abutments  of  the  dam,  erosion  of  the  downstream 
slopes  on  the  abutments,  erosion  of  the 
concrete  in  the  training  walls  of  the  outlet 
intake  channel,  heavy  growth  of  trees  and  brush 
on  the  dam  embankment  and  downstream  areas, 
slumping  and  erosion  of  the  soil  and  lack  of 
sufficient  riprap  on  the  upstream  face  of  the 
dam,  and  wood  and  trash  debris  in  the  outlet 
channel  and  in  the  stream  bed. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow  of  1,594  cfs  at  El  488.3 
which  is  the  elevation  of  the  concrete  abutment 
on  the  north  end  of  the  spillway  and  the  lowest 
point  on  the  dam  crest.  An  outflow  test  flood 
of  8,600  cfs  (half  of  the  probable  maximum 
flood  minus  the  diverted  flow)  will  overtop  the 
main  dam  by  about  3  feet.  Previous  records  at 
this  site  indicate  the  dam  was  overtopped  by  1 
foot  during  the  1955  floods.  With  the  present 
regulating  effects  of  the  upstream  flood  con¬ 
trol  structure,  it  is  unlikely  that  overtopping 
is  any  longer  a  serious  hazard. 
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b.  Adequacy  of  Information.  The  lack  of  in-depth 
engineering  data  did  not  allow  for  a  definitive 
review.  Therefore  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data,  but  is 
based  primarily  on  visual  inspection,  past 
performance  history  and  sound  engineering 
Judgment . 

c.  Urgency.  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Information.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  and  appurtenant  structures  are  out¬ 
lined  below  in  Section  7.2,  Recommendations . 

7.2  Recommendations .  In  view  of  the  concerns  on  the 
continued  performance  of  this  dam,  it  is  recom¬ 
mended  that  the  Owner  employ  a  qualified  consultant 
to: 

a.  Evaluate  the  stability  of  the  dam,  and 

b.  Evaluate  the  seepage  at  the  north  abutment  of 
the  spillway. 

The  recommendations  on  repairs  and  maintenance  pro¬ 
cedures  are  stated  below  under  Section  7.3, 

Remedial  Measures. 

7.3  Remedial  Measures 

a.  Alternatives .  An  alternative  to  the  recom¬ 
mendations  in  Section  7.2  and  the  maintenance 
procedures  itemized  below  would  be  draining  the 
reservoir  and  breaching  or  removing  the  dam. 

b.  Operating  and  Maintenance  Procedures.  The  dam 
and  appurtenant  structures  are  not  adequately 
maintained.  It  Is  recommended  that  the  Owner 
accomplish  the  following: 

(1)  repair  the  gate  mechanism  and  clear  the 
outlet  channel  of  trash  and  debris 

(2)  repair  the  concrete  on  the  approach 
channel 


(3)  cut  down  trees  and  clear  brush  from  both 
embankments,  the  sides  of  the  outlet 
channel,  and  the  toe  of  the  north  spillway 
abutment 

(4)  repair  eroded  areas  of  the  downstream  face 
of  the  abutments,  and  replace  the  rip¬ 
rap  on  the  upstream  face  of  the  dam 

(5)  fill  in  the  waste  pipe  outlet  with  con¬ 
crete 

(6)  clear  wood  and  trash  debris  from  the 
stream  bed  below  the  spillway  cascade 

(7)  institute  a  definite  plan  for  surveil¬ 
lance  and  a  warning  system  during  periods 
of  unusually  heavy  rains  and/or  runoff; 
this  should  be  coordinated  with  the 
operators  of  upstream  reservoirs 

(8)  implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  ap¬ 
purtenances,  supplemented  by  additional 
inspections  during  and  after  severe 
storms.  All  repairs  and  maintenance 
should  be  undertaken  in  accordance  with 
all  applicable  State  regulations. 

(9)  periodic  technical  inspections  of  this  dam 
should  be  continued  on  a  bi-annual 
frequency. 
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APPENDIX  A 

PERIODIC  INSPECTION 
CHECKLIST 


PERIODIC  INSPECTION 


PARTY  ORGANIZATION 


project  LxjmJk  Pavel  Da.m 


PARTY: 

1.  (J W  (Jrfro 


6 . 


DATE  July  24  m 8 
TIME  i  QJ  -  5.  00 
WEATHER  .^.i,nny  -1S° 
W.S.  ELEV .  5"*~  'J 


b?r.(  /> mo  /  k. 
<pronl  jpsfrfam  -r 


tule _ Rrcn 


oaon 


r 


PERIODIC  INSPECTION  CHECK  LIST 
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April  2,  1??3 


!lr.  HA  Jr.co boon 

5  L  IXl7o 

Vorcoaiar,  llocaashacotta 


Soar  llr.  Jecobsom 


RD:  Incprct.icn-!i=r:.:>11i-3W-J^ 
V’oroarAor 
i.-o  v.-.v.'-o  r.-.i 


An  cv^r.car  fm  tho  J’ncrodracotto  rcrrrtrint  cf  Peblia  V.'orko 
baa  Incpcoiol  tho  abava  (lea,  ex'  ’.'.idi  ;-o.i  c.ro  tho  c.a-.cr. 

*--0  ir.otrcCw...cn  t*ao  r:ac*j  In  e.c*ac‘ia.'a;.ao  ar-t.:  Car*'w*r  ox  tiro 
'.laare.c'.uaalia  Car.  oral  Lava,  an  crcralad  by  Cr_v:tor  Svb  cf  tho  Ac  in 

cf  1570. 

Tlio  rcralto  of  the  inc-r-ailcn  ir.c’i.cato  that  t’vLo  dan  la  cafo; 
hcvr/cr,  the  icldc;.ir.3  crr.dliiaio  vara  noted  tlxxt  repair.:  aitanbicai 

1 .  rcotoro  tho  ere  dal  doonsircaa  cl^po  c  i  the  veatorly  cido  of 
tho  drra. 

2.  renovo  tho  crovih  of  trees  rani  bra:':  fieri  tlaj  ciaanlrmt. 

t*J  call  thero  condition?  to  year  aitar.tic.i  r.o.;,  tox'oro  they  bo- 


7o:y  truly  ycuro, 

.< fch^c 

Fi.  j.  c.  to:::.!:*,  r.ih 

Ua.raty  C;dcx  d^dr.a-x’ 


LTZ/oTo 

ca:  G.  L'/arr-nd  r^/3 
.  A.  Treir.-.o  blai."3 


INSPECTION  REPORT  -  DA  IIS  /.i:D  UH3  ERVOIRS 

.  j.  /y  .  7  s',i>  — 

X.  Location!  City/Town  VJ  ^  . .  .  Dan  No.  ___ - 

,  ^  <*/V 

Nsme  of  Dan  -'  ^  ^ c ^  ~  Inspected  by 

Date  of  Inspection  '  -  s  J  - 

2.  Owner/s *  per*  Assessors  _ .  Prev,  Inspection  ^ 

Reg.  of  Deeds  _____ _ ______ _  Pers.  Contact  _______ 

.  £.  *_  i  J  At..!>SokO  S 


Name 

St.  £  No. 

City/Tovin 

O  t  ci  1 t? 

Tel.  No. 

Name 

St  •  2*  i  1  o • 

City/Town 

State 

Tel,  No. 

3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 

Name*  St.  &  Ko.i 

City/Towni  State*  Tel. No,* 

4.  No.  of  Pictures  taken  ________________________________________________ 

5.  Degree  of  Hazard*  (if  dam  should  fail  completely)* 

1.  Minor  ______________________  2.  Moderate  ^ 

3.  Severe  ________________________  4.  Disastrous  _ _ _ _ 

*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Control*  Automatic 

Operative 

Comments* 


Manual 
ye  S  |  _ 


T •  Upstream  Face  of  Dam*  Condition* 

1.  Good  ^ 
3,  Major  Repairs 

n.-Comnen  t  s  • 


2.  i:lnrr  Repairs 
4.  Urgent  Repairs 


D A 1 1  MO. 


8*  Downstream  Face  of  Dam« 
Condition*  1,  Good  _ 


3,  Major  Repairs 


Comments! 


9,  Emergency  Spillv.’ayi  AV.-.;*' 
Conditions  1.  Good  _ _ 


3.  Major  Repairs 


2.  Minor  Repairs 
4.  Urgent  Repairs 


2.  Minor  Repairs  _ 

4.  Urgent  Repairs  _ 


Comments i 


10.  Water  Level  at  time  of  inspection: 

top  of  dam _ ^ 

other _ 

11,  Summary  of  Deficiencies  Wotcdi 


S  f  t .  above  below 

.principal  soil lwav 


Growth  (Trees  and  3rush)  on  Embankment  V ^  b 

Animal  Burrows  and  Washouts  ^  a >j  ^r~ _ 

Damage  to  slopes  or  top  of  dam  _ >*u  _ 


Cracked  or  Damaged  Masonry 
Evidence  of  Seepage  _______ 


Nf 


Evidence  of  Piping  _ _ 1 

Erosion  o  <aLo»u_  vj  .uc  Vecw  Oo  U-Fr- 


Leaks 


fV' o*/a 


Trash  and/or  debis  impeding  flow  Si** <  <  Ar  6f  Dl 


Clogged  or  blocked  spillway 
Other  _ _ 


B-9 


-3- 


DAM  NO 


3  .  /•/  -t 3*'S'-/S~ 


12.  Remarks  and  Recommendations t  (Fully  Explain) 

*’/✓»< if  O r is-n.  +  7's**'  a‘^ 

£>S>  ~i  /_>  -ZZcr^tr  *J  *r<.-»*r  ~1 

2>*i  A*  '-/r-  S^c^t-a  *f*r  £<y>~fer'(rO ,  Jz£mS/**S  c"~ 

7V//  c/i/  TVtr  o V  £)c vs 

C“-  75/r  <^«Y  5#ev<.«  ^eOZ’tf‘£ro''d  .  /  **■&  ^*v« .£.ar*f~ 

■S^-e TV*-  -&vv  T?ioX~‘£}Gu&-LiZZ>  3  }< 

W 7~z>  &O0  0  ^ &a3 


13.  Overall  Condition l 

1.  Safo  _ _ 

2. .  Minor  repairs  needed  _ 1 — _ 

3.  Conditionally  safe  -  major  repairs  needed 

4.  Unsafe  _ _ ___ 

5.  Reservoir  Impoundment  no  longer  exists  (explain) 
Reoomraond  removal  from  inspection  list  ^ 
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DESCRIPTION  CF  DAK 


DISTRICT 


r  ^  vi  ,  y  y'/'  -  /  j 

Submitted  by  -^<-» m -vh o u  ^  rvw^ftwv^  Dam  No«  — 

//_  £3  _  7/  /-r _  Wo  -<_C.  lT3 


Date _ 


1 ,  Locations  Topo  Sheet  No* 


_  City/Town  _ 

Name  of  Dam 

•a.  v  a 


Provide  8£"  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated* 


2*  Year  builts 


Year/s  of  subsequent  repairs 


1*  Purpose  of  Dams  Water  Supply 

Irrigation  __ 
4*  Drainage  Areas  3  1 .  3  7  _ 

5*  Normal  Ponding  Areas  ^ 

Impoundments  __________ 


_______  Recreational 

_  Other  _ ^ 

sq*  mi. 

acrest  Ave*  depth  __ 
_g«ls.j  _ 


acre  ft* 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 

<4  v/icb  v  *  as  v-r 

*  i,e.  summer  homes,  etc.  . 


7,  Dimensions  of  Dams  Length  "/  S' 

Slopes!  Upstream  Face  >.  •  1  {  V-icr 

Downstream  Face  1  1  * 

Width  across  top  _____________ 

8*  Classification  of  Dam  by  Material! 


Max.  Height 


Earth  _ 
Timber 


Cone.  Masonry 
Rockfill  _ 


Stone  Masonry 
Other  _ _ 


9*  A.  Description  of  present  land  usage  downstream  of  dams 
%  rural  |  c  %  urban. 


8.  Is  thore  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  evont  of  a  complete 
dam  failure?  yes  _  ^  no  _  .  « 


B-ll 


10,  Risk  to  life  and  property  in  event  of  complete  failure. 


No. 

of 

people  _ 

io 

• 

No. 

of 

hone  s 

« 

No. 

of 

Busine  sse  s 

|  n  m 

/ 

• 

No. 

of 

industries 

/'  A- 

■ . •  Type 

No. 

of 

utilities 

. •  Type 

Railroads 

...i  «...  • 

Other 

dans  . 

r\/o 

_  • 

Other  _______ _  . 

11.  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  &%"  x  11"  sheet. 

12.  How  to  Locate* 

r  <r  3,,//^.-  firtf  tJr’/’Zox  ■  -loo 

~7~}aic  tr  V*  -i  r-c-  'i.  -Sr*  rtiir 


>25x7  -v  ar* 


APPENDIX  C 


PHOTOGRAPHS 
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NO.  1  VIEW  OF  SPILLWAY  CASCADE  FROM  NORTH  ABUTMENT 


NO.  2  VIEW  OF  SPILLWAY  FROM  SOUTH  ABUTMENT 


NO.  3  VIEW  OF  DAM  CREST  FROM  SOUTH  ABUTMENT 


NO.  4  VIEW  OF  INTAKE  CHANNEL 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 


Computations 

Figure  D-l  Watershed  Plan 
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